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(57) Abstract 

An essentially anhydrous composition for stripping objects of materials vulnerable to corrosion, said composition contain- 
ing N-methyl-pyrroIidone, potassium hydroxide and an alcohol having 2-3 carbon atoms, contains said components in the fol- 
lowing amounts : A) 0-3 % by weight of water, B) 0.05-10 % by weight of potassium hydroxide, C) 35-90 % by weight of N-methyl- 
pyrrolidone, and D) 10-60 % by weight of an alcohol chosen among ethanol, n-propanol and i-propanol or mixtures thereof. In 
this way a stripping composition is provided, which is capable of dissolving a considerable number of commonly used types of 
enamel, which does not corrode aluminium and which does not present any danger to the health of the persons using the compo- 
sition. 
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COMPOSITION FOR STRIPPING ENAMELED OR PAINTED SURFACES AND 
METHOD FOR ITS MANUFACTURE 

5 The present invention relates to an essentially 

anhydrous composition for coating stripping objects of 
materials vulnerable to corrosion, said composition 
containing N-methyl-pyrrolidone , potassium hydroxide and an 
alcohol having 2-3 carbon atoms . 
10 In industrial productions of most articles for 

everyday use a high finish is a prerequisite among others in 
the form of a flawless enamel coating, which moreover has to 
have a shade of colour corresponding exactly to the colour 
sample chosen. Does the manufactured object not meet these 

15 requirements, it has to be re-enamelled, if is possible and 
economically feasible, otherwise it has to be discarded- As 
in particular the latter possibility is a costly solution, 
great interest has been attached to making a re-enamelling 
possible after removal of the first coating of paint by 

20 means of a composition for dissolution and removal of the 
hardened enamel. 

An enamel coating may be removed by chemical, thermal 
or mechanical stripping methods. The two last-named methods 
are not economical and are absolutely not applicable in 

25 connection with an important material group, viz. aluminium, 
which cannot stand the thermal or mechanical strain. For 
chemical stripping chlorinated hydrocarbon in pure form, for 
instance methylene chloride, or in admixture with other 
possibly aromatic hydrocarbons, have been used as so-called 

30 cold-strippers. The use of chlorinated hydrocarbons for 
stripping purposes does, however, in practice present a 
serious risk to the environment, as it is most diffcult to 
safeguard the persons, which are to work with these 
solvents, and it is costly to dispose of the stripping 

35 compositions after use together with the -dissolved remnants 
of paint. Methylene chloride is moreover aggressive towards 
aluminium, which as mentioned is a frequently used material 
for the production of common articles for everyday use. 
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From US Patent No. 3,551,204 solvents are known which 
are suited for selective dissolution of polyurethane and 
certain epoxy resin systems, but which do not attack metals 
or most of the remaining polymer systems. The solvents, 
5 which are used for removing encapsulations around electronic 
components, in such a way that the components can be 
recovered without damage, are mainly based on a strong, 
inorganic base, for instance potassium hydroxide, and an 
alcohol with 2-4 carbon atoms , among which alcohols 

10 isopropanol is the most preferred one. In the patent it is 
said that a content of 5-10% of other solvents, such as 
dimethylf ormamide, dimethyisulf oxide, methylene chloride or 
methyl-pyrrolidone may be added with a view to attaining an 
extra dissolving effect. With methyl-pyrrolidone as 

15 component the known solvent comprises the following: 0.1 - 
3% by weight of water, 3 - 7% by weight of potassium 
hydroxide, 90 - 96.4% by weight of an alcohol with 2-3 
carbon atoms, and 5 - 10% by weight of N-methyl-pyrrolidone . 
However, the presence of such other solvents as N-methyl- 

20 pyrrolidone influences the selectivity of the solvent, but 
may be used in mildly corroding solvent compositions for 
certain polyesters. The known solvent has a strong effect on 
polyurethane, which according to the described examples can 
be dissolved completely. 

25 US Patent No. 3,954,648 discloses coating stripping 

compositions based on an alkali metal hydroxide in the 
amount of 0.25 - 10% by weight dissolved in a mixture of 40 
- 60% by weight of ah oxygenated solvent, for instance an 
alcohol with a boiling point temperature above 100 *C, and 40 

30 - 60% by weight of an amine with a high boiling point. Such 
a stripping composition based on triethylene glycol and 
triethanol amine is capable, when immersed for 7-30 minutes 
in a bath with a temperature of 130-150 *CC, of dissolving a 
broad variety of paintings and enamels to such an extent 

35 that they can be removed by rinsing with water. In the 
publication pyrrolidione is given as an exampl of a 
suitable amine. It is a disadvantge in the known stripping 
composition, which is a so-called "warm-stripper", that in 
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order to reach a sufficient effect it has to be heated to a 
temperature so high as approx. 150* C. 

It is the object of the invention to provide a 
stripping composition or solvent which is characteristic in 
5 having a low toxicity towards the persons using it, good 

solubility at room temperature and to which aluminium is not 
vulnerable in respect of corrosion. Besides, the stripping 
composition is to be regeneratable, so that there will be no 
problems for the user in respect of discarding it. 

10 This object is met according to the invention in that 

the stripping composition is characteristic by the subject 
matter of the characterizing clause of claim 1. 

The invention is based on the realization that an 
alkali dissolved in common alcohol has a strongly 

15 decomposing effect on a great number of the commonly used 
paint systems, if the paint is effectively swelled, so that 
the alkali becomes able to attack the "condensation 
bindings" of the paint film. Such a swelling can be 
established by means of methyl-pyrrol idone in concentrations 

20 that are several times as big as the ones previously 

proposed for instance in the above US Patent No. 3,551,204. 
Series of tests with stripping compositions with a varying 
content of N-methyl-pyrrolidone show, when objects 
lackquered with commonly used types of enamel are stripped, 

25 that the preprequisite for the swelling effect, which is the 
basis for the stripping effect, to take efect immediately, 
is closely connected with the concentration of the methyl 
pyrrolidone, and that the effect does not set in until at 
concentrations over 35% by weight, the effect setting in 

30 then at room temperature . The composition only consists of 
few components, and the simple composition makes it possible 
to recover the stripping composition, when after use for a 
longer time it has lost its effectiveness, and/or to 
stimulate the composition during use, the effective period 

3 5 of use being thus considerably increased. The use of the 
composition is simple, the composition, which is water- 
soluble, being simply washed off after the stripping, and 
such a washing is from an environmental point of view fully 
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justifiable, as the components of which the stripping 
composition consists are decomposable in the natural cycle . 
By means of the invention a generally applicable stripping 
composition has been provided in a surprisingly simple way 
5 by re-development from a known selective solvent, said 

composition having an exceedingly low toxicity, and by the 
use of which no precautions are to be taken other than those 
commonly recognized as necessary in the use of inflammable 
liquids. The composition excells in having in all essentials 
10 just as strong a decomposition power at room temperature 
towards most paint and enamel types as the known "warm- 
stripper" . 

A preferred composition is disclosed in claim 2. 
According to the invention the stripping composition 
15 may be produced by the method stated in claim 4. A side 
effect of the method used for the manufacture of the 
stripping composition is that the stripping composition may 
be stimulated in a simple way during the use thus preserving 
its effect, the components to be added for the stimulation 
20 just having to be added and mixed by stirring. 

The stripping composition according to the invention 
is in particular useful for stripping of easily corrosive 
metals by coldstripping. The coldstripping is preferably 
carried out by spraying instead of by immersion. In 
25 connection with the spraying the objects are subjected to an 
aerosol mist, whereby in comparison with the immersion both 
shorter stripping times and a smaller consumption of 
chemicals are attained. 

The invention shall be described in detail in the 
30 following by means of some examples and the enclosed 
diagram. 

The stripping composition according to the invention 
is manufacted by adding potassium hydroxide to an ethyl 
alcohol possibly heated to boiling by stirring, whereafter 
35 methyl -pyrrolidone is added in an amount preferably 
corresponding to that of the solvent. 

In such a product the potassium hydroxide will only 
to a small extent be dissociated, and the stripping 
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composition will not therefore be reactive towards corrosive 
metals such as aluminium. The product will therefore be 
suited for stripping of objects of aluminium by 
coldstripping, i.e. by subjecting the objects to the product 
5 at room temperature, until the enamel is dissolved , 

whereafter the objects are taken up and rinsed by water. 
Though the product is thus completely mixable with water, it 
should not be exposed to any kind of mixing with water 
during use, as such a mixing even in small amounts partly 
10 will increase the degree of dissociation and thereby the 

risk of corrosion of aluminium, and partly increase the risk 
of etching the skin of the persons using the stripping 
composition. 

Tests have been made to demonstrate the effect of N- 
15 methyl-pyrrolidone in a solution of potassium hydroxyde in 
ethanol. The tests were carried out with polyester-coated 
test sheets of aluminium, which were subjected to various 
liquid combinations at room temperature. 

The following stripping compositions were made with 
20 the following combinations from ethanol (99.6%) (EtOH), 
potassium hydroxide (analysis article) (KOH) ad N-methyl- 
pyrrolidone (technical quality) (NMP) : 

Test series I: 

25 





I 


II 


III 


IV 


V 


VI 


VII 


VIII 


EtOH% by weight 


90 


80 


60 


50 


40 


30 


20 


10 


NMP% by weight 


8 


18 


38 


48 


58 


68 


78 


88 


K0H% by weight 


2 


2 


2 


2 


2 


2 


2 


2 



30 

Test series II : 



I II 

EtOH% by weight 84,21 73,68 

35 NMP% by weight 10,53 21,05 

K0H% by weight 5,26 5,26 



III IV V VI 

63,16 52,63 42,11 31,58 

31,58 42,11 52,63 63,16 

5,26 5,26 5,26 5,26 
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The stripping compositions according to test series I 
were tested in a number of tests with polyester-coated test 
sheets of aluminium f which was subjected to various liquid 
combinations at room temperature. The test sheets were an 
5 alloy 2S(AA1200) from Hydro aluminium and chromated in 
accordance with RAL Std GSB 612 - yellow chromation. They 
were given a polyester enamel INTERPOND D86 (TGIC-hardener ) 
from International Farvefabrik A/S in a layer of 100-120 / um 
and hardened at 200 # C in 10 minutes. 

10 Liquid composition nos. I and II in test series I 

showed no visible decomposition of the po lyes er- coating 
after exposure in 1 hour. After exposure for 4 hours the 
tests showed weak signs of decomposition (crispness) f but no 
stripping effect of the substrate, and after 13 hours the 

15 coating was still fixedly adhering to the substrate , but 
could be removed by heavy mechanical influence. 

Composition nos. Ill - VIII: All coatings showed 
immediate tendency to dissolve after immersion for a short 
period (3 minutes). After 30 minutes the coatings , which had 

20 been subjected to composition nos. IV - VII, were dissolved, 
and the remaining coatings could be removed by rinsing with 
water. After 1 hour all coatings subjected to composition 
III - VIII were totally dissolved. 

Corresponding stripping tests were carried out with 

25 the liquid composition according to test series II. Similar 
to test series I the polyester- coated test sheets of 
extruded aluminum, which had been green- chromated in 
accordance with DIN 50 939, were subjected to various liquid 
combinations at room temperature. The painting was carried , 

30 out with INTERPOND 600, which is a polyester lacquer 

hardened with TGIC, supplied by International Farvefabrik 
A/S. 

The tests showed that in connection with liquid 
composition I and II no visible decomposition could be s en 
35 after exposure for 30 minutes. The compositions II - VI were 
all after immersion for 30 minutes capable of performing a 
complete stripping, and with composition VT the stripping 
was attained in less than 2 minutes. 
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The test series show that comparatively small 
contents of N-methyl-pyrrolidone of approx. 20% by weight or 
less do not influence the solvability of an alkali dissolved 
in an alcohol, but that at a content of approx. 35% by 
5 weight or more a surprising improvement of the stripping 
ability of the mixture occurs. Furthermore, the test series 
show that even though the content of alkali is increased, no 
decisive improvement of the stripping effect is achieved in 
comparison with the improvement attained by high contents of 
10 N-methyl-pyrrolidone . The test series, which are carried out 
with typical and frequently used polyester lacquers, show 
that the striping effect of the composition according to the 
invention matches the stripping effect of known warm- 
strippers, 

15 To illucidate the efect of the content of N-methyl- 

pyrrolidone of the stripping composition at concentrations 
in the range between approx. 18 and 40% by weight further 
tests have been made, which support the observation of the 
comparatively sharp borderline for the combination effect 

20 between N-methyl-pyxrolidione and KOH dissolved in an 

alcohol with 2-4 carbon atoms. The result of the test series 
is shown in the diagram of the drawing. The diagram shows 
the thickness of a layer of enamel of a TGIC-hardened 
polyester lacquer on green- chromated aluminium after 

25 stripping for various periods of time of maximum 240 

minutes. In the test the same concentration of KOH was used, 
viz. 2.2% by weight, while the ratio between ethyl alcohol 
and N-methyl-pyrrolidione was varied. In the diagram the 
content of N-methyl-pyrrolidone (NMP) is stated, the content 

30 of ethanol (EtOH) making up the rest to 100% by weight. 

It will be seen from the diagram that with a content 
of NMP below 18% by weight no actual stripping is attained, 
and that a quick and distinct effect after 10 minutes in the 
bath requires a content of at least 3 3% by weight NMP, and 

35 it can thus be seen that with the stripping composition 

according to the invention a better effect is attained than 
with the composition disclosed in US Patent no. 3 , 551, 204. 

The test series is carried out with a commonly used 



WO 93/10196 



B 



PCT/DK92/00331 



polyester lacquer, but a good effect of the stripping 
composition according to the invention has been found 
towards the following types of lacquer: 



Cellulose lacquers (nitro cellulose, acetyl cellulose 



etc. ) 



Chlorinated caoutchouc 
Polyvinyl chloride (PVC) 
Polyvinyl acetate (PVA) 
10 Polyacryl nitril 

Polyacrylate 
Polystyrene 

However, tests have also shown that there are certain 

15 types of lacquers, in connection with which the stripping 

composition according to the invention is not effective, and 
among these can be mentioned: Nylon (RILSAN) , vinyl 
(IiEVASINT), certain types of electroforese lacquers and 
certain epoxy lacquers. 

20 Tests have likewise shown that the stripping 

composition becomes less active toward enamel and paint at a 
water content exceeding approx. 2.5%, and at the same time 
the composition shows an increasing tendency of being 
corrosive against light-alloy metals. During the stripping 

25 process OH- ions are used, and likewise a certain evaporation 
of the comparatively volatile alcohol will take place. 
Through a period of use for a bath with the stripping 
composition a periodic stimulation should therefore take 
place by admixture of a potassium-hydroxide-containing 

30 alcohol. 

After a longer period of use considerable amounts of 
decomposed lacquer will accumulate ^ The content of N-methyl- 
pyrrolidone in the bath remains, however, essentially the 
same. It is therefore possible, instead of discarding the 
35 bath, to let it regenerate. The regeneration mainly consists 
in a filtration, but may also consist of a proper separation 
of the chemicals forming part thereof, for instance by a 
vacuum destination. An important prerequisite for such a 
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regeneration is the simple structure of the stripping 
composition and the method of manufacture used, which 
prevents a decomposition of the N-methyl-pyrrolidone . 

The formulation of the stripping composition has the 
5 effect that the composition gets a low flash point and 
therefore requires great care during use on account of 
danger of fire, it is possible to raise the flash point of 
the composition by adding a glycol, in particular butyl 
diglycol. Butyl diglycol is preferred on account of its 

10 commercial availability at moderate prices and the modest 
safeguard measures necessary for its use. With an admixture 
of butyldiglycol it will be possible to raise the flash 
point of the stripping composition to at least 21*C. The 
glycol has no demonstrable influence on the effect of. the 

15 stripping composition, but acts as a filler in the component 
mixture. Only if the stripping composition is circulated by 
means of a pump can a certain greasing effect be seen on the 
movable parts of the pump. The glycol fraction will to a 
certain degree by a regeneration combine with the dissolved 

20 saponification residues. 

It is possible completely or partly to replace the 
ethanole by other forms of alcohols with 2-3 carbon atoms, 
such as n-propanol and i-propanol. 

It is also possible to add thickening means for the 

25 formation of a paste, whereby the stripping composition will 
also be applicable wihtout the objects to be stripped having 
to be immersed in a bath of the composition. 
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Claims 

1. An essentially anhydrous composition for stripping 
objects of materials vulnerable to corrosion, said 

5 composition containing N-methyl-pyrrolidone , potassium 
hydroxide and an alcohol having 2-3 carbon atoms , 
characterized in containing: 

A) 0 - 3% by weight of water 

B) 0.05 - 10% by weight of potassium hydroxide 

10 C) 35 - 90% by weight of N-methyl-pyrrolidone, and 

D) 10 - 60% by weight of an alcohol chosen among 
ethanol, n-propanol and i-propanol or mixtures thereof. 

2. Composition according to claim 1, 

characterized in that it consists essentially 
15 of the ingredients A) , B, C) , and D) in the ratio A) 0.1% by 
weight, B) 1.9% by weight, C) 48% by weight, and D) 50% by 
weight . 

3. Composition according to claim 1, 
characterized - in that in addition to the 

20 components A), B), c), and D it contains a flash-point 

regulating, essentially neutral component, preferaby butyl- 
di-glycol. 

4. Method for the manufacture of a composition according 
to claim 1 for stripping materials vulnerable to corrosion, 

25 characterized in that the alcohol is heated to 
at least 50 *C, after which the potassium hydroxide is added 
under stirring, the stirring being continued until the 
potassium hydroxide has been completely dissolved, after 
which the N-methyl-pyrrolidone is added under stirring. 

30 5. Use of the composition according to claim 1 for 

stripping objects of metals vulnerable to corrosion by cold- 
stripping . 

6. Use according to claim 5, 

characterized in that the objects to be 
35 stripped are subjected to an aerosol of the composition. 
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